ABSTRACT
INTRODUCTION
Low-silica, high-lead glasses are generally used as an absorber of gamma rays in the viewing windows of the hot cells. Lead silicate glass (LSG) is a widely used example. These glasses may deteriorate when contacting highly corrosive acidic environments like nitric acid (HNO 3 )-containing solutions. When the LSG contacts with the acid solution, hydrolysis and ion exchange reactions simultaneously start. Because of the small contact area of the silica lattice with the solution, the hydrolysis reaction is initially slow, but gradually increases. Both ion-exchange and hydrolysis reactions are known, therefore, to affect the corrosion of the silicate glasses.
1-8 The ion exchange reaction is, however, much faster than the hydrolysis reaction.
A silicate glass provides network places less stable with atoms like lead, sodium, potassium, and boron than with silicon or intermediate elements. [9] [10] [11] At the start of the corrosive attack, the ion-exchange mechanism governs the process.
12-13 With severe network destruction, hydrolysis becomes prevalent causing silicon removal. In silica-rich glasses, the ion-exchange reaction is the dominant mechanism during the whole corrosion process. , and other soluble ions are also affected by the silica content of the LSG, the pH of the solution, titanium and zirconium additives, and the presence of the alkaline elements. [15] [16] [17] Quantity and composition of the corrosion products may influence the effectiveness of the competing reactions.
Chemical corrosion of the LSG in hydrochloric acid (HCl) and sulfuric acid (H 2 SO 4 ) as compared to HNO 3 has been described previously. 15 The results have shown that H 2 SO 4 is less corrosive than HNO 3
